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This book is the result of a symposium on 
photosynthetic prokaryotes at the special FEBS 
Meeting on cell differentiation and function held 
at Athens, Greece, in April 1982. There are twenty- 
five contribution - twenty-three on cyanobacteria 
and red algae and two on photosynthetic bacteria. 
Most of the papers in this compendium are on 
cyanobacteria (formerly called blue-green algae) 
probably the progenitors of all oxygenic photosyn- 
thesizers. These are a unique group of 
microorganisms capable of photosynthetic oxygen 
evolution, hydrogen production and nitrogen fixa- 
tion. The major light-harvesting pigments in 
cyanobacteria, and to a certain extent in red algae, 
are the phycobilisomes which are complexes of pig- 
ment molecules with three major proteins C- 
phycocyanin, allophycocyanin and phycoerythro- 
cyanin. In recent years there has been considerable 
progress made in our understanding of the struc- 
ture, organization and biochemical function and 
composition of phycobilisomes and these are 
discussed in the first five chapters. 
The photosystem (PS) II electron transport 
chain is simpler in cyanobacteria compared to algal 
and plant chloroplasts and the first report of the 
isolation of an active Oz-evolving PS II particle 
was from the thermophilic cyanobacterium, Phor- 
midium laminosum. Two papers deal with the 
spectroscopic properties, pigment composition and 
02 evolving characteristics of PS II preparations 
from different cyanobacteria. 
One of the fascinating and still intriguing 
features of cyanobacteria is their ability to dif- 
ferentiate into heterocysts - ‘morphologically, 
biochemically and functionally specialised cells’. 
Heterocysts develop in all cyanobacterial species 
growing in air when combined nitrogen is limiting 
- the heterocysts are sites of Nz fixation. Other 
characteristics which distinguish heterocysts from 
normal vegetative cells are absence of phyco- 
cyanin, lack of PS II activity, lower content of 
Mn2+ ions, lack of RuBP carboxylase and presence 
of the nitrogenase enzyme. The function of the 
heterocysts is supposed to be the protection of 
nitrogenase activity against photosynthetic ox- 
ygen. Two valuable contributions deal with the 
physiology, biochemistry and function of 
heterocyst differentiation. Results of recent studies 
on cloning and physical characterization of Ana- 
baena genes that code for functions (nitrogenase, 
glutamine synthetase and RuBP carboxylase) in 
heterocyst differentiation is the subject of another 
paper. Obviously we are still far away from 
understanding fully this phenomenon and there is 
scope for ample research in this field. 
There are interesting contributions on the 
photosynthetic electron flow, energy transduction, 
proton pumping cytochrome oxidase, and 
hydrogen and nitrate metabolism in cyanobacteria. 
The goal of this volume, according to the 
editors, is to present up to date information and to 
map out the direction of future research on certain 
key areas of prokaryotic photosynthesis; they have 
succeeded in achieving this. The volume is fittingly 
dedicated to Roger Starrier who devoted most of 
his life to the study of photosynthetic bacteria and 
cyanobacteria. 
I would recommend this book to students and 
researchers interested in photosynthetic 
prokaryotes. 
K.K. Rao 
